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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 
Page 11, line 31, "71 a,b" should be replaced by -70 a,b~. 
Appropriate correction is required. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: line 3, "last" should be 
replaced by -least-. Appropriate correction is required. 

3. Claim 3 is objected to because of the following informalities: line 8, "attention" should 
be replaced by -attenuation-. Appropriate correction is required. 

4. Claim 27 is objected to because of the following informalities: line 12, "attention" 
should be replaced by —attenuation—. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 1-3, 9, 10, and 13-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Peschmann (U. S. Patent No. 5,367,552). 
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With respect to claim 1, Peschmann disclosed a method of analyzing an object 
comprising: scanning the object with at least two beams of different energies (column 10, lines 
48-68) from a plurality of angles to create at least high and low energy readings; determining a 
density (either a prescan or a CT scan) of at least a portion of the object; updating the density 
based on high and low energy readings (since effective atomic number could be obtained from 
high and low energy readings, this data would augment the data on density). 

With respect to claim 2, Peschmann disclosed the method of claim 1, further comprising 
constructing (110) an image of at least a portion of the object using computed tomography, 
wherein the updating occurs before (106), during, or after the image is constructed. 

With respect to claim 3, Peschmann disclosed a method of screening items to detect 
target objects therein, comprising: (a) passing x-rays (48) through an item from a plurality of 
different angles and with plurality of energy levels (column 10, lines 48-68); (b) detecting (50) x- 
rays that have been attenuated by passing through the item to produced detected values 
representative of the attenuation of the x-rays by the item; (c) analyzing the detected values to 
produce a first representation of objects within the item, the objects in the first representation 
being based at least in part on a ratio of attenuation of x-rays having different energies (a first 
representation based on atomic numbers, pre-scanned with a dual-energy CT, column 9, lines 26- 
48, column 10, lines 48-68); (d) performing a computed tomographic reconstruction (28) of at 
least a portion of the detected values to produce a second representation of one or more objects 
within the item (a second representation based on attenuation or density); and (e) forming a third 
representation (column 8, lines 51-60) of objects in the item by combining the first and second 
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representations (a third representation with objects highlighted based on density and/or atomic 
numbers). 

With respect to claim 9, Peschmann disclosed the method of claim 3, wherein the second 
representation of objects is based on density of objects (column 7, lines 67-68; column 8, lines 1- 
2). 

With respect to claim 10, Peschmann disclosed the method of claim 3, wherein analyzing 
the detected values includes forming a two-dimensional array of pixels (CT projection data or 
sinogram) representing an item (column 9, lines 26-68). 

With respect to claim 13, Peschmann disclosed the method of claim 3, wherein producing 
the first representation includes assigning an effective atomic number to each object (column 10, 
lines 48-68). 

With respect to claim 14, Peschmann disclosed the method of claim 13, additionally 
comprising selecting objects of interest based in part on the effective atomic numbers (column 
10, lines 48-68), and wherein performing the computed tomographic reconstruction is altered by 
the selected objects of interest. 

With respect to claim 15, Peschmann disclosed the method of claim 14, wherein the 
computed tomographic reconstruction reconstructs a slice of the item selected to pass through an 
object of interest (since CT image data are collected in slices). 

With respect to claim 16, Peschmann disclosed the method of claim 3, wherein the first 
representation represents objects in a two-dimensional coordinate system (CT projection data or 
sinogram, column 9, lines 26-48) and the second representation represents objects in a three- 
dimensional coordinate system (CT reconstructed image). 
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With respect to claim 17, Peschmann disclosed the method of claim 3, wherein the first 
representation is formed from an image of the item from only one view (column 9, lines 26-38). 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 5, 7, 1 1, 12, and 19-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Peschmann (U. S. Patent No. 5,367,552) as applied to claims 3 and 10 above. 

With respect to claims 5, 7, 1 1, and 12, Peschmann disclosed the method of claims 3 and 
10. However, although Peschmann taught identifying objects based on atomic number (column 
10, lines 48-68) and mass (column 7, lines 36-52), Peschmann failed to teach that the first 
representation includes as objects areas with a scan of an item having similar atomic number and 
mass. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include as objects areas having similar atomic number and mass, since a 
person would be motivated to identify the object by determining a shape and a size of the object 
(column 8, lines 33-35) that comprises areas having similar atomic numbers and mass. 

With respect to claim 19, Peschmann disclosed the method of claim 3. However, 
although Peschmann disclosed an automatic identification procedure (column 8, lines 51-53), 
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Peschmann failed to teach automatically identifying a target object based on the third 
representation. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to automatically identifying a target object based on the third representation, 
since a person would be motivated to automate the process and to confirm the identification in 
the final step. 

With respect to claim 20, Peschmann disclosed the method of claim 13. However, 
Peschmann failed to teach that the second representation of objects includes a confidence level 
associated with each object. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to associate a confidence level to each group, since a person would be 
motivated to statistically quantify the variation or distribution in the parameters (e. g\, atomic 
number, density, mass) in each group. 

With respect to claims 21-25, Peschmann disclosed the method of claim 3, wherein 
analyzing the detected values includes forming a plurality of pixels (CT projection data or 
sinogram), and grouping pixels of similar characteristics (column 7, lines 27-40). However, 
Peschmann failed to teach assigning a confidence level to each group. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to assign a confidence level to each group, since a person would be 
motivated to statistically quantify the variation or distribution in the parameters (e. g., atomic 
number, density, mass) in each group. 
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9. Claims 4 and 26-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Peschmann (U. S. Patent No. 5,367,552). 

With respect to claim 4, Peschmann disclosed a method of screening items to detect 
target object therein, comprising: (a) passing x-rays (48) through an item from a plurality of 
different angles and with plurality of energy levels (column 10, lines 48-68); (b) detecting (50) x- 
rays that have been attenuated by passing through the item to produced detected values 
representative of the attenuation of the x-rays by the item; (c) analyzing at least a portion of the 
detected values to produce a first representation of objects within the item, the objects in the first 
representation being based at least in part on a ratio of attenuation of x-rays having different 
energies (a first representation based on atomic numbers, pre-scanned with a dual-energy CT, 
column 9, lines 26-48, column 10, lines 48-68); (d) performing a computation on at least a 
portion of the detected values to compute density of a portion of the item (column 7, lines 67-68; 
column 8, lines 1-2). 

However, Peschmann failed to teach using the density information to determine whether 
to update the first representation of objects. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use the density information to determine whether to update the first 
representation of objects, since a person would be motivated to use the density information or 
any additional information to augment the first representation. 

With respect to claim 26, Peschmann disclosed a method of analyzing an object to 
identify a target object comprising: performing a dual-energy computed tomography scan of at 
least a portion of the object (column 10, lines 48-68); and analyzing information relating to an 
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effective atomic number and a density of at least part of the portion of the object to determine a 
likelihood that the object is a target. 

However, Peschmann failed to teach that analyzing also considers at least one of 
confidence levels of information relating to atomic number and density, thickness of a portion of 
the object, and proximity of the object to metal. 

Peschmann taught that there is a confidence level (uncertainty or probability) associated 
with identification of objects (column 10, lines 22-24). Additional considerations might increase 
the confidence level (column 10, lines 22-68; column 11, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to consider at least one of confidence levels of information relating to 
atomic number and density, thickness of a portion of the object, and proximity of the object to 
metal, since a person would be motivated to base a decision on the confidence level of 
information. 

With respect to claim 27, Peschmann disclosed a method of screening item to detect 
target objects therein, comprising: (a) passing x-rays (48) through an item from a plurality of 
different angles and with plurality of energy levels (column 10, lines 48-68); (b) detecting (50) x- 
rays that have been attenuated by passing through the item to produced detected values 
representative of the attenuation of the x-rays by the item; (c) performing a computed 
tomographic reconstruction of at least a portion of the detected values to produce a 
representation of one or more objects within the item, the representation including an association 
between each object and a value indicative of density (110); (d) analyzing at least a portion of 
the detected values to associate a value indicative of effective atomic number with the objects, 
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the value indicative of effective atomic number being based at least on a ratio of attenuation of x- 
rays having different energies (column 10, lines 48-68); and (f) indicating an object based on 
representation, including the values indicative of density and effective atomic number. 

However, although Peschmann taught there is an uncertainty involved in identifying an 
object (column 10, lines 22-24), Peschmann failed to teach: (e) assigning a confidence value to at 
least one of the value indicative of density and the value indicative of effective atomic number; 
and (f) indicating an object based on the confidence value. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to assign a confidence value to at least one of the value indicative of density 
and the value indicative of effective atomic number, since a person would be motivated to 
statistically quantify the variation or distribution in the density and effective atomic number. 
Furthermore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to indicate an object based on confidence value, since a person would be 
motivated to base a decision on the confidence level of information. 

With respect to claim 28, Peschmann disclosed the method of claim 27, wherein 
indicating an object includes indicating the object is a target (108). 

With respect to claim 29, Peschmann disclosed the method of claim 27, wherein 
indicating an object includes indicating an object and a probability (confidence value) the object 
is a target. 

With respect to claim 30, Peschmann disclosed the method of claim 27, However, 
although Peschmann taught comparing the shape of the object to predetermined information (a 
list) of characteristics corresponding to target objects (column 10, lines 37-46) in order to 



Application/Control Number: 10/702,362 Page 10 

Art Unit: 2882 

increase confidence level, Peschmann failed to teach comparing values indicative of effective 
atomic number and physical extent of objects to predetermined information on the effective 
atomic number and physical extent of target object ) 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to compare effective atomic number and physical extent of objects to 
predetermined information on effective atomic numbers and physical extent of target objects, 
since a person would be motivated to identify a target object at increased confidence level using 
additional parameters. 

With respect to claim 31, Peschmann disclosed the method of claim 30. However, 
Peschmann failed to teach that the predetermined information includes a histogram of 
probabilities that an object having a combination of atomic numbers and physical dimensions is a 
target object. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include a histogram of probabilities in the predetermined information, 
since a person would be motivated to include probabilities in the predetermined information in 
response to the inherent uncertainty in the measurement. 

Allowable Subject Matter 

10. Claims 6, 8, and 18 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

11. Claim 32 is allowed. 
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12. The following is a statement of reasons for the indication of allowable subject matter: 
With respect to claim 6, the prior art fails to teach or fairly suggest that forming the third 

representation includes altering the first representation by changing the estimate of the atomic 
number of an object based on the second representation of objects as claimed. 

With respect to claim 8, the prior art fails to teach or fairly suggest forming a third 
representation includes altering a representation of an object in the first representation based on 
the second representation indicating that a plurality of overlapping objects are represented as one 
object in the first representation as claimed. 

With respect to claim 18, the prior art fails to teach or fairly suggest forming a third 
representation includes altering the effective atomic number and mass associated with objects 
contained in the first representation based on density of objects contained in second 
representation as claimed. 

With respect to claim 32, the prior art fails to teach or fairly suggest indicating an object 
based on the first representation, the second representation, and the confidence, wherein objects 
are indicated when they have an effective atomic number in a predetermined range and a 
predetermined proximity to another object that has an effective atomic number indicative of 
metal as claimed. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 
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(1) Schafer (U. S. Patent No. 6,418,189 Bl) disclosed an explosive material detection 
apparatus and method using dual-energy information of a scan. 

(2) Gordon (U. S. Patent No. 5,796,802) disclosed multiple angle pre-screening 
tomographic systems and methods. 

(3) Alvarez et al. (U. S. Patent No. 4,029,963) disclosed dual-energy decomposition. 
Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Allen C. Ho whose telephone number is (571) 272-2491. The 
examiner can normally be reached on Monday - Friday from 8:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glide can be reached at (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Allen C. Ho 
Patent Examiner 
Art Unit 2882 



